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Figure 1 : Vector map of pSUN3Cel_PLAT 
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Figure 2: Amino acid sequence alignment of C. elegans LPLATs (Ce-T06E8.1 and 
Ce-F59F4.4) with the M. musculus LPAAT (Mm-NP061350). 
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Figure 3: Fatty acid profiles of transgenic C13ABYS86 S. cerevisiae cells 
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Figure 4: Elongation of exogenously applied 18:2 A9,12 and 18:3 A9,12 ' 15 , respectively, 
following their endogenous A-6-desaturation (data from figs 2 and 3). 
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Figure 5: Fatty acid profiles of transgenic C13ABYS86 S. cerevisiae cells 
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Figure 7: Fatty acid profiles of transgenic INVSd S. cerevisiae cells 
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Figure 8: Fatty acid profiles of transgenic INVSd S. cerevisiae cells. 
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Figure 9A: Vector map of pGPTV LeB4-700 + f 06E8. 1 
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Figure 9B: Vector map of pGPTV USP/OCS-1 ,2,3 PSE1 (Pp)+D6-Des(Pt)+2AT 
(T06E8-1) 
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Figure 10A: Biosynthetic pathway of LCPUFAs 
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Figure 10B: Biosynthetic pathway of LCPUFAs 




2 0:5 A5.8 ( 11,14,17_p C 



PF 54409 



13/37 



10/55201 



Figure 1 1 : Comparison of GPAT and LPAAT substrate specificities in linseed, 
sunflower and Mortierella alpina 




El Linseed GPAT □ Sunflower GPAT □ Mortierella GPAT 
■ Linseed LPAAT ■ Sunflower LPAAT ■ Mortierella LPAAT 
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Figure 12: Comparison of LPCAT substrate specificity in linseed, sunflower and - 
Mortierella alpina 
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Figure 13: Alignment of SEQ ID NO: 2 with Swiss Prot database 



1 50 

Q9JZ47 MSSNKASFFTRL 

Q9JU41 MSSNKASFFTRL 

Q59601 MSSNKASFFTRL 

Q9HW50 MARLRLLLRSARL 

SEQ ID NO: 2 MSAWTRAKTAVGL 

Q3 52 59 METIMDDEVTKRTSAEELESWNLLSRTNYNFQYISLRLTILWGLGVLIRY 



51 100 

Q9 JZ47 RRLCRLAVWLFKTGKNLRG I DGG . C PESRNRAV I ELGRGVLAALD 

Q9JU41 RRLCRLTVWLFKTGKNLRG IDGG . C PESRNRAV I ELGRGVLAALD 

Q 5 9 6 0 1 RRLCRLTVWLFKTGKNLRG I DGG . C PKSRNRAV I ALGKGALAALD 

Q9HW5 0 LGLVALGLGLAAWVSLRERL PGADVTPLRQRLTRWWLARLC AAL P 

SEQ ID NO: 2 LTLAPARIVFLVTVLGTYGLTVAACTRLGVPKSFVLGLTRCVARLTLWGL 

03 52 59 CFLLPLRIALAFTGIGLLWGTTMVGYLPNGRFKEFLSKHVHLMCYRICV 



Q9JZ47 

Q9JU41 

Q59601 

Q9HW50 

SEQ ID NO: 

035259 



150 

. VLVAANHVSWLDIFAMS - AVYPSSFIAKQEI 
. VLVAANHVSWLDIFAMS - AVYPSSFIAKQEI 
. VLVAANHVSWLDIFAMS . AVYPSSFIAKQEI 
. MLWVANHVSWTD I PLLG . ALAPLTFLSKAEV 
GF YH I EVSCDAQGLREWP . RVIVANHVSYLEILYFMSTVHCPSFVMKKTC 
RALTAI I TYHNRKNR PRNGG I C VANHTSR IDVII FASDG YYAMVGQVHGG 



101 

. . I GL EVGR PAP EH PNG . 
. . I GL EVGR PAP EH PNG . 
. . I GL EVGR PAP EH PNG . 
. . FEVRVSGEAPRQP . . . 



151 200 

Q9 JZ47 KSWPVLGKMGQNAGTVF INRNSRR DIEPINRAVCETLQRGQ 

Q9JU4 1 KSWPVLGKMGQNAGTVF INRNSRR DIEPINRAVCETLQRGQ 

Q59601 KSWPVLGKMGQNAGTVF INRNSRR DIEPINRAVCETLQRGQ 

Q9HW5 0 RAWPLAGWLAEKAGTLF IRRGSG DSRL INQRL AEQLHRGR 

SEQ ID NO: 2 LR VPL VG Y I AMELGGV I VDREGGGQ S AS A 1 1 RDRVQ E P PRD S S S EKHHAQ 

03 52 5 9 LMG V I QRAMVKAC PHVWF ER S E VK DRHLVAKRLTEHVQDKS 



201 250 

Q9JZ47 . .NVSFFPE.ARTSSGLGLLPFKAALFQSAIDAGAKVLAVALRYYDETGKR 

Q9JU4 1 . . NVSFFPEARTSSGLGLLPFKAALFQSAIDAGAKVLAVALRYYDETGKR 

Q5 9 6 0 1 . . NVSFF PEART SSGLGLLPFKAALFQSAIDAGAKVLAVALRYYDETGKR 

Q9HW50 . . NLLIFPEGTTTNGESLRTFHGRLMASALEAGVAVQPVAI SYRRDGVPD 

SEQ ID NO: 2 . . PLLVFPEGTTTNGSCLLQFKTGAFR . . . PG . APVLPWLEFPIDKARG 

03 52 59 KLPILIFPEGTCINNTSVMMFKKGSFEIG . . . . ATVYPVAIKY . . DPQFG 



PF 54409 

t i 



10/552013 



16/37 



251 300 

Q9 JZ47 TAR P S YADVG L PTC L WR I VSMKKL T I RVDFVC VADAAE 

Q9 JU4 1 TAR P S YADVG L P TC LWR I VSMKKL T I KVDFVC VADAAE 

Q5 9 6 0 1 TAR P S Y ADVGL PTC LWR I VSMKKL T I KVDFVC VADAAE 

Q9HW50 AQAPF IGDDDLL SHLGRLLRGERGS VH IQLLEPIPSQ 

SEQ ID NO: 2 DF S PAY E S VHT P AHLLRML AQWRHRL R VR YL P L YE P S AAEK VDADL YARN 

03 5 2 5 9 DAFWNSSKYGMVTYLLRMMTSWAI VCSVWYLPPMTRE 



301 349 

Q9JZ47 . . . SEDRYALKDKIEESIRAWADDADIAV 

Q9JU4 1 ... SEDRYALKDKIEESIRAWADDADIAV 

Q59601 . . .SEDRYALKDKIEESIRAWADDADIAV 

Q9HW50 . . . GLDRAELARQAQQAVRLALFGTAAPTQTRRAA 

SEQ ID NO: 2 VRDEMARALKVPWEQSYRDKLVYHADLMPHYQKAGPGALYLYVRPDLL 

035259 KDEDAVQFANRVKSAI ARQEDW 
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Figure 14: Alignment of SEQ ID NO: 5 with Swiss Prot database 

1 50 

Q9C9P8 MEVCGDLKSDNLKNRPLTPLR I LRGLMILL VFL STAFMFLLYF AP I AALG 

Q9SFJ1 MEVCGDLKSDNLKNRPLTPLRILRGLMILLVFLSTAFMFLLYFAPIAALG 

Q9LHN4 MEKKSVPNSDKLSLIRVLRGIICLMVLVSTAFMMLIFWGFLSAW 

SEQ ID NO: 5 

Q9SDN3 

Q9XFW4 MAMAAAVIVPLGILFFISGLWNLLQAVCYVLV 

51 100 

Q9C9P8 LRLLSVQQSRKWSLIFGLWLALWPYLFETVNGTTWFSGDIIP. . . VEK 

Q9SFJ1 LRLLSVQQSRKVVSLIFGLWLALWPYLFETVNGTTVVFSGDIIP. . .VEK 

Q9LHN4 LRLFSIRYSRKCVSFFFGSWLALWPFLFEKINKTKVIFSGDKVP. . . CED 

SEQ ID NO: 5 • - MDWKVIFAGDKVP . . . KEN 

• Q9SDN3 MGKE 

Q9XFW4 RPMSKNTYRKINRWAETLWLELVWIVDWWAGVKIQVFADDETFNRMGKE 

101 150 

Q 9 C 9 P 8 RVLL I ANHRTEVDWMYLWNI ALRKGCLG YIKYVLKS SLMKL P I FGWGFHV 

Q9SFJ1 RVLLIANHRTEVDWMYLWNIALRKGCLGYIKYVLKSSLMKLPIFGWGFHV 

Q 9 LHN4 RVLL IANHRTEVDWMYFWDLALRKGQ I GNI K YVLKS SLMKL PLFGWAFHL 

SEQ ID NO: 5 R VMVMCNHRT EVDWMY I WNL A I RKGK I G YCK YAVKNS VKNL P L FGWAF YV 

Q9SDN3 HALVISNHRSDIDWLVGWVLAQRSGCLGSSLAVMKKSSKFLPVIGWSMWF 

Q9XFW4 HAL WCNHR S D I DWL VGW I L AQR SGC LG S AL AVMKKS S KF L P V I GWSMWF 

151 200 

Q9C9P8 LEF I P VERKREVDE P VL LQML S S FKD PQ E PLWL AL F P EG TD F T E EKC KR S 

Q9SFJ1 LEFIPVERKREVDEPVLLQMLSSFKDPQEPLWLALFPEGTDFTEEKCKRS 

Q9LHN4 FEFIPVERRWEVDEANLRQIVSSFKDPRDALWLALFPEGTDYTEAKCQRS 

SEQ ID NO: 5 FEFLMLHRKWEVDAPVIKTYIDSFQDKRDPLWLWFPEGTDFSEAKRDTG 

Q9 SDN3 SEYLFLERSWAKDEGTLKSGVQRLKDFPQPFWLALFVEGTRFTQAKLLAA 

Q9XFW4 SEYLFLERNWAKDESTLQSGLQRLNDFPRPFWLALFVEGTRFTEAKLKAA 

201 250 

Q9C9P8 QKFAAEVGLPALSNVLLPKTRGFGVCLEVLHNSLDAVYDLTIAYKPRCP . 

Q9SFJ1 QKFAAEVGLPALSNVLLPKTRGFGVCLEVLHNSLDAVYDLTIAYKPRCP . 

Q9LHN4 KKFAAENGLPILNNVLLPRTKGFVSCLQELSCSLDAVYDVTIGYKTRCP . 

SEQ ID NO: 5 NAIGREKGYPELVNVLQPRTRGFVTCLSQSRCSLDAVYDLTIGYKKRCP . 

Q9SDN3 QEYAAATGLPVPRNVLIPRTKGFVTAVSQMRSFAPAIYDVTVAIPKSSPA 

Q9XFW4 QE YAAS SEL PVPRNVL I PRTKGFVS AVSNMRS FVPA I YDMTVAI PKT S P P 
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Q9C9P8 
Q9SFJ1 
Q9LHN4 
SEQ ID 
Q9SDN3 
Q9XFW4 



NO: 5 



251 300 
SFMDNVFGTDPSEVHIHVRRVLLKEIPANEAESSAWLMDSFKLKDKLLSD 
SFMDNVFGTDPSEVHIHVRRVLLKEIPANEAESSAWLMDSFKLKDKLLSD 
SFLDNVYGIEPSEVHIHIRRINLTQIPNQEKDINAWLMNTFQLKDQLLND 
L F I NNVFGTD P S EVH I H I RR IPISEIPQS EDGMTQWL YDL F YQKDQML AS 
P TMLRL F EGR P S WHVH I KRHVMRDL P E TDEAVAQWC KD I F VAKD AL LDK 
PTMLRLFKGQPSWHVHIKCHSMKDLPEPEDEIAQWCRDQFVAKDALLDK 



301 350 

Q9C9P8 FNAQGKF PNQRPEEEL S VLKC I ATFAGKQQQVTK PSCQKVFLLLNQ SSDE 

Q9SFJ1 FNAQGKF PNQRPEEEL S VLKC IATFAGKQQQVTKPSCQKVFLLLNQSSDE 

Q9LHN4 FYSNGHFPNEGTEKEFNTKKYLINCLAVIAFTTICTHLTFFSSMIWFRIY 

SEQ ID NO: 5 FSKTGSFPDSGIE . ESPLNIVEGVCNVALHWLSGWVFWCLFHSVWLKLY 

Q9SDN3 HTVEQTFGDQQLKVTGRPLKSLLWTAWACLLILGALKFLYWSSLLSSWK 

Q9XFW4 HIAADTFPGQKEQNIGRPIKSLAVWSWACLLTLGAMKFLHWSNLFSSWK 



Q9C9P8 
Q9SFJ1 
Q9LHN4 

SEQ ID NO: 5 

Q9SDN3 

Q9XFW4 



351 400 
KESKKAVAQHPFTDTLDHLFQVEHSISCFLYMHIYNLSTCHLISLYE. . . 
KESKKAVAQHPFTDTLDHLFQVEHSISCFLYMHIYNLSTCHLISLYE. . . 

VSLACVYLTSATHFNLRSVPLVETAKNSLKLVNK 

VAFASLLLAFSTYFDWRPKPVYSSLRTKRKIV 

GIAFSALGLGVVTVLMQILIRFSQSERSTPAPVAPTNNKNKGESSGKPEK 
GIALSAFGLGilTLCMQILIRSSQSERSTPAKVAPAKPKDNHQSGPSSQT 



Q9C9P8 

Q9SFJ1 

Q9LHN4 

SEQ ID NO: 

Q9SDN3 

Q9XFW4 



401 

5 

QQ 

EVEEKQK 
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Figure 15: Alignment of SEQ ID NO: 35 with Swiss Prot database 



1 50 

P04180 . MGP 

Q08758 , MGP 

Q9MZ04 MGL 

Q9DDJ6 MGR 

Q9Y2B3 MGL 



SEQ ID NO: 3 5 MCSISCGSTPQQLCHYRKSGELITRKSRAAIRWWRYGQQCKVLLPLDLIR 



P04180 
Q08758 
Q9MZ04 
Q9DDJ6 
Q9Y2B3 
SEQ ID NO: 



35 



51 100 

PGSPWQWVTLLLGLLLPP AAPFWLLNVLFPPHTTPK 

PGSPWQWVPLLLGLLLPP AAPFWLLNVLFPPHTTPK 

PGSPWQWVLLLLELLLPT. . .' AAPFWLLNVLFPPHTTPK 

TGAGFALLTLLLLLPQP ASQFWLFNVLFPPTSTPE 

HLRPYRVGLLPEGLLFLL LLLMLLADPALP 

SSSQFFIWLTLTLFLFTTCGAVHTAAQDRSFATLSQRSRASLFSVGRAQ 



P04180 
Q08758 
Q9MZ04 
Q9DDJ6 
Q9Y2B3 
SEQ ID NO: 



35 



101 150 
AELSNHTRPVILVPGCLGNQLEAKLDKPDWN . WMC YRKTEDFFT IWLDL 
AELSNHTRPVILVPGCLGNQLEAKLDKPDWN . WMCYRKTEDF FT IWLDL 
AEL SNHTR P V I L VPGC LGNQL EAKLDK PDWN . WMC YRKTEDFFT IWLDL 
AP P TNS T P PWLVPGC LGNQL EAKLDK PDWN . WMC YRKTEDYFT I WLNL 
. . . AGRHPPWLVPGDLGNQLEAKLDKPTWH . YLCSKKTESYFTIWLNL 
ARNKHHLAPWIVPGTGGNQLEARLTADYEANKPWCYSFRKDYFRLWLDV 



151 200 

P04180 NMFL PLGVDC W I DNTR WYNRS SGL VSNAPG VQ I RVPGFGKTYS VE YLDS 

Q0 87 5 8 NMFLPLGVDCWIDNTRWYNRSSGLVSNAPGVQIRVPGFGKTYSVEYLDS 

Q9MZ04 NMFL PLGVDC W I DNTRVTYNHS SGRVSNAPGVQ I RVPGFGKT YP VE YLDN 

Q9DDJ6 NTFLPVGVDCWIDNTRWYNRTSRKMSNAPGVHIRVPGFGKTYSVEYLDQ 

Q9Y2B3 ELLLPVIIDCWIDNIRLVYNKTSRATQFPDGVDVRVPGFGKTFSLEFLDP 

SEQ ID NO: 3 5 KTLFPPFTTCFADRLSLDYNPQSDAYSNIKGVKTRVPFFGTTEGMEYLDP 



P04180 
Q08758 
Q9MZ04 
Q9DDCT6 
Q9Y2B3 
SEQ ID NO: 



35 



201 250 

SK . . LAGYLHTLVQNjJVNNGYVRDETVRAAPYDWRLEPGQQE EYY 

SK . . LAGYLHTLVQNLVNNGYVRDETVRAAPYDWRLEPGQQE EYY 

SK . . LAGYMHTLVQNLVNNGYVRDETVRAAPYDWRLGPKQQE EYY 

SK . . LAGYLHTL VQNLVNNGYVRDQTVRAAPYDWRVGPQEQP EYF 

SKSSVGSYFHTMVESLVGWGYTRGEDVRGAPYDWRRAPNENG PYF 

SLKFLTGYMIHLVNALKAHGYENGKSLYGAPYDFRFAPGPHASNVALEYL 
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251 300 
P04180 RKLAGLVEEMHAAYG . KPVFLIGHSLGCLHLLYFLLRQPQAWKDRFIDGF 

Q0 87 5 8 HKLAGLVEEMHAAYG . KPVFLIGHSLGCLHLLYFLLRQPQAWKDRFIDGF 

Q9MZ04 RDLARLVEEMHATYG . KPVFLIGHSLGCLHLLHFLLHQPQSWKDRFIDGF 

Q9DDJ6 QNLKALIEEMHDEYQ . QRVFLIAHSMGNLNVLYFLLQQRQAWKDQYIGGF 

Q9 Y2B3 LALREMI EEMYQL YG . GPWLVAHSMGNMYTLYFLQRQPQAWKDKYIRAF 

SEQ ID NO: 3 5 KDLKDL I ET A YS VNANE P W I L AH SMGGLWT L F F LNQQ SMEWRNK YVS R F 

301 350 

P04180 I SLGAPWGGS IKPML VLASGDNQG I P IMS S IKLKEEQR I TTTS PWMFPSR 

Q087 58 I SLGAPWGGS IKPML VLASGDNQGIPIMSS IKLKEEQR ITTTSPWMFPSR 

Q9MZ04 I SLGAPWGGS IKPMQVLASGDNQG I PIMSS IKLKEEQR ITTTSPWMFPSS 

Q9DDCT6 ISLGAPWGGSVKPLRVLASGDNQGIPLMSNIKLREEQRMTTTSPWMFPTS 

Q9Y2B3 VSLGAPWGGVAKTLRVLASGDNNRIPVIGPLKIREQQRSAVSTSWLLPYN 

SEQ ID NO: 3 5 VS VAT PWGG AVEQMMT F AS GNP EG VP FVN S LWREEQRRS E SNLWL L PVR 

351 400 

P0 4 1 8 0 MAWPEDHVFISTFSFNYTGRDFQRFFADLHFEEGWYMWLQ . SRDLLAGLP 

Q08758 LAWPEDHVFISTPSFNYTGRDFQRFFADLHFEEGWYMWLQ. SRDLLAGLP 

Q9MZ04 EVWPEDHVFISTPSFNYTIRDYQRFFVDVHFEEGWYMWLQ . SRDLLAGLP 

Q9DDJ6 L AWPEDH I F I S T P S YNYT YRD YKQF FTDVNL EDGWYMWED . MKDLLKGLP 

Q9 Y2B3 YTWSPEKVFVQTPTINYTLRDYRKFFQDIGFEDGWLMRQD . TEGLVEATM 

SEQ ID NO: 3 5 RCFR . DRPLVITSSRNYTAGDMEQFLCDIGFPEGVAPYKSRIPHLTDILQ 

401 450 

P04180 APGVEVYC L YGVGL PT PRT Y I YDHG F P YTD P VG VL YEDGDDTVATR S T . E 

Q08758 APGVEVYC L YGVGL PT PRT YI YDHGF PYTDPVDVL YEDGDDTVATR S T . E 

Q9MZ04 APGVEVYCLYGVGLPTPSTYIYDHDFPYTDPLDVLYEDGDNTVATRSM . E 

Q9DDJ6 PPGVDTYCLYGTGYPTVETYIYDEHFPYEDPVDMIYGDGDDTVNRRSS . E 

Q9 Y2 B3 PPGVQLHCLYGTGVPTPDSFYYES . FPDRDPK . I C FGDGDG TVNLK S A . L 

SEQ ID NO: 3 5 PPQVPVTLIHGYGVPTAETLSYEK . KGFDNHPEITEGDGDGTVNVCSLTA 

451 500 

P04180 LCGLWQGRQPQPVHLLPLHGIQHLNMVFSNLTLEHINAILLGAYRQGPPA 

Q0 8 7 5 8 LCGL WQGRQ PQPVHLL PLRG I QHLNMVF SNQTL EH INA I LLGAYRQGP PA 

Q9MZ04 LCSQWQGRQ PQPVHLL PLHR I QHLNMVF SNQTLEHIND I LLGAYRHGNPV 

Q9DDJ6 LCKRWRNQQKQKVHIQELRGIDHLNMVFSNLTLSSINEILLGSSQVGAGT 

Q9Y2B3 QCQAWQSRQEHQVLLQELPGSEHIEMLANATTLAYLKRVLLGP 

SEQ ID NO: 3 5 WEEWERVAGQEL EM I ALHGKQHMQ I LHDDH S VQ V I VDA I LNVT PQEQLM 

501 524 

P04180 SPTASPEPPPPE 

Q0 87 58 SLTASPEPPPPE 

Q9MZ04 PPAASPRPLTPE 

Q9DDJ6 KEHGELGQMGALKS SLEAGRRGKN 

Q9Y2B3 

SEQ ID NO: 3 5 FH 
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Figure 16: Alignment of SEQ ID NO: 23 with Swiss Prot database 

1 50 



P10349 

Q9FEP9 MFILSSSSSTLPSAPPFSSTTSIFLSFSRVSLPPSSSSLK. . . 

Q3 963 9 MFILSAVSSSSSSSSSVPSSLPPFSLSPSISLSFSRVSLPPSSSSSSSSL 

Q9FEQ0 MFILSSSSSLPSPLSLSSSRVSLPPPSSSSLN. . 

Q9M4V1 MLVPSALPRVSRSVSAARFSVSGVGSSPALSSRS 

SEQ ID NO: 2 3 MPSLFRAKRNGRRTPGNAVTN. . . 

51 100 

P10349 MAEL I QDKES AQS AATAAAAS 

Q9FEP9 . . LLPLSLQFGPPKLAS . SCSLRFSASRAMAELIQDKESAQSAATAAAAS 

Q3 963 9 KLFLPLSLHFTPPKLSSPHSFLRFSASRAMAELIQDKESAHTPSTTDVTR 

Q9FEQ0 . . LLPLSPHFQPPNLAC . . . SCSVASRSTAELLHDFKHSAHTAASADEAR 

Q9M4V1 CTSLDSSVRSSLRRCPCGIYTSRTKAWEAVESKASAREWRSAVKRAVLA 

SEQ ID NO: 2 3 FGKSEFH R . . EIS . . . GSTRATTQVAEATTAGLRE 

101 150 

P 1 0 3 4 9 SGYERRNEPAHSRKFLDVRSEEELLSC IKKETEAGKLPPNVAAGMEELYQ 

Q9FEP9 SGYERRNEPAHSRKFLDVRSEEELLSC IKKETEAGKLPPNVAAGMEELYQ 

Q39639 N DPPHSRAFLDLRSEEELLSC IRRETEAGKLPSNVAAGMEELYQ 

Q9FEQ0 N HLPHSRAFLDVRSEQELLSYIRREAEAGKLPSNVAAGMEELYQ 

Q9M4V1 SDTGAEEEVGHSRSFLRARSEEELLSYIRKEVETGRLSSDIANGLEELYY 

SEQ ID NO: 23 TIEDRAIIDGHSHSFEGIQSEEELMQVIEKEVESGRLPKRAGAGMVELYR 

151 200 

PI 0 3 4 9 NYRNAVIESGNPKADEIVLSNMTVALDRILLDVEDPFVFSSHHKAIREPF 

Q9FEP9 ITYRNAVIESGNPKADEIVLSNMTVALDRILLDVEDPFVFSSHHKAIREPF 

Q3 9 6 3 9 NYKNAVFESGNPKADEIVLSNMTVALDRILLDVEDPFMFSPHHKAIREPF 

Q 9 FEQ 0 NYKNAVLKSGNPKADE I VLSNMTVALDR I LLDVEEPFVFS PHHKA VR EPF 

Q9M4V1 NYRNAVLQSGDPRANKIILSNMAVAFDRILLDVEDPFTFSPHHQAIREPF 

SEQ ID NO: 2 3 NYRDAWSSGVENAMDIVVKVMSTVLDRILLQFEEPFTFGSHHKRMVEPY 

201 250 

P103 49 DYYIFGQNYZRPL IDFGNSFVGNLSLFKDIEEKLQQGHNWL I SNHQTEA 

Q9FEP9. DYYIFGQNYIRPLIDFGNSFVGNLSLFKDIEEKLQQGHNVVL I SNHQTEA 

Q3963 9 DYYTFGQNYVRPLIDFENSFVGNLSLFKDIEEKLHQGHNWLISNHQTEA 

Q9FEQ0 DYYTFGQNYVRPLIDFGNSFVGNPFLFKDIEEKLHQGHNWLISNHQTEA 

Q9M4V1 DYYMFGQNYIRPLIDFRRSYIGNISIFSDMEEKLQQGHNIVLMSNHQTEA 

SEQ ID NO: 23 DYYTFGQNYVRPLLDFRNSYLGNLKIFDQIEKNLKEGHNVIFLSNHQTEA 
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P10349 
Q9FEP9 
Q39639 
Q9FEQ0 
Q9M4V1 
SEQ ID 



NO: 23 



251 300 
DPAIISLLLEKTNPYIAENTIFVAGDRVLADPLCKPFSIGRNLICVYSKK 
DPAIISLLLEKTNPYIAENTIFVAGDRVLADPLCKPFSIGRNLICVYSKK 
DPAIISLLLEKTNPYIAENMIYVAGDRVIADPLCKPFSIGRNLICVYSKK 
DPAIISLLLEKTSPYIAENMIYVAGDRVIVDPLCKPFSIGRNLICVYSKK 
DPAIIALLLERTNSHIAETMVFVAGDRVLTDPLCKPFSMGRNLLCVYSKK 
DPAVMALLLEHSHPYLAENLTYVAGDRWLDPFCKPFSMGRNLLCVYSKK 



P10349 
Q9FEP9 
Q39639 
Q9FEQ0 
Q9M4V1 

SEQ ID NO: 23 



301 350 
HMFDIPELTETKRKANTRSLKEMALLLRGGSQLIWIAPSGGRDRPDPSTG 
HMFDI PELTETKRKANTRSLKEMALLLRGGSQL IWI APSGGRDRPDPSTG 
HMLDIPELAETKRKANTRSLKEMALLLRGGSQLIWIAPSGGRDRPDPSTG 
HMFDIPELAETKRKANTRSLKEMALLLRGGSQLIWIAPSGGRDRLDPSSG 
HMDDVPEL I EMKRRANTRSLKEMALLLRGGSQ I IWI APSGGRDRPDPSTG 
HIHDVPDLAEMKIKANAKTLRQMTILLRQGGQYYG 



P10349 
Q9FEP9 
Q39639 
Q9FEQ0 
Q9M4V1 
SEQ ID NO: 



351 400 
EWYPAPFDASS\ 7 DNMRRLIQHSDVPGHLFPLALLCHDIMPPPSQVEIEIG 
EWYPAPFDASSVDNMRRLIQHSDVPGHLFPLALLCHDIMPPPSQVEIEIG 
EWYPAPFDASSVDNMRRLLQHSGAPGHLYPLALLCYDIMPPPSQVEIEIG 
EWLPAPFDASSMDNMRRLIQHSGVPGHLCPLALLCYDIMPPPSKVEIEIG 
EWHPAPFDVSSVDNMRRLVEHSSVPGHIYPLSLLCYEVMPPPQQVEKQIG 



23 



P10349 
Q9FEP9 
Q39639 
Q9FEQ0 
Q9M4V1 
SEQ ID NO: 



401 450 
EKR V I AFNG AGL S VAP E I S F E E I AATHKN P E EVREAY SKAL FDS VAMQ YN 
EKRVIAFNGAGLSVAPEISFEEIAATHKNPEEVREAYSKALFDSVAMQYN 
EKRVISFNGTGLSVGPEISFDEIAASRDNPDEVREAYSKALYDSVAKQYN 
EKRVISFNGVGLSLAPAISFEAIAATHRNPDEAREAYSKALFDSVSMQYN 
ERRTISFHGVGLSVAPELNFNELTAGCETPEEAKEAFSQALYNSVGEQYN 



23 



P10349 
Q9FEP9 
Q39639 
Q9FEQ0 
Q9M4V1 
SEQ ID NO: 



451 476 
VLKT A I SGKQGLGAS T ADVS L S Q PW . 
VLKTAISGKQGLGASTADVSLSQPW . 
VLKAAIDGKQELEASVADVSLSQPWI 
VLKAA I YGRQ ALRAS TADVS L S Q PW I 
VLKSAIHEHRGLNASNS I I SL SQPWQ 



23 
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Figure 17: Alignment of SEQ ID NO: 27 with Swiss Prot database 

1 50 

SEQ ID NO: 27 MEGGGSIIALPLGLMFLFSGFFINILQLLSVLFILPFSRRAYRWNMIMM 

Q9XFW4 .MAMAAAVIVPLGILFFISGLVVNLLQAVCYVLVRPMSKNTYRKINRWA 

Q40119 MAI PAAAF I VP I SLLFFMSGLWNF IQAVF YVL VR P I SKDTYRR INTLVA 
Q9SDN3 

Q41745 MAIPLVLWLPLGLLFLLSGLIVNAIQAVLFVTIRPFSKSFYRRINRFLA 

Q9SYC8 MKIPAALVFIPVGVLFLISGLIVNIIQLVFFIIVRPFSRSLYRRINKNVA 

51 100 

SEQ ID NO: 27 EVLWSELIWLLDWWANVKVKVYTPKESWEHLGKEHALLICNHRSDIDWLV 

Q9XFW4 E TLWL EL VW I VDWWAG VK I Q VF ADDETFNRMGKEHAL WC NHR S D I DWL V 

Q4 0 1 1 9 ELLWLELVWVIDWWAGVKVQLYTDTESFRLMGKEHALLICNHRSDIDWLI 

Q9SDN3 MGKEHALVISNHRSDIDWLV 

Q4 17 4 5 ELLWLQLVWVVDWWAGVKVQLHADEETYRSMGKEHAL 1 1 SNHRSDIDWL I 

Q9 S YC 8 ELLWLQL I WLFDWWAC IKINLYVDAETLELIGKEHALVLSNHRSDIDWL I 

101 150 

SEQ ID NO: 27 GWIIAQRLGCLGGTRAVMKKSTKFLPVIGWSMWFSEYVFLSRDWAKDEKV 

Q9XFW4 GWILAQRSGCLGSALAVMKKSSKFLPVIGWSMWFSEYLFLERNWAKDEST 

Q4 0 1 1 9 GWVL AQRCGC L S S S I AVMKK S S KFL P V I GWSMWF S E YL F L ERNWAKD ENT 

Q9SDN3 GWVLAQRSGCLGSSLAVMKKSSKFLPVIGWSMWFSEYLFLERSWAKDEGT 

Q41745 GWILAQRSGCLGSTLAVMKKSSKFLPVIGWSMWFAEYLFLERSWAKDEKT 

Q9SYC8 GWVMAQRVGCLGSSLAIMKKEAKYLPIIGWSMWFSDYIFLERSWAKDENT 

151 200 

SEQ ID NO: 2 7 LKNGYSSLKGFPRTLWVALFVEGTRFTKAKLEAAQKFAADTGLRVPRHVL 

Q9XFW4 LQSGLQRLNDFPRPFWLALFVEGTRFTEAKLKAAQEYAASSELPVPRNVL 

Q4 0 1 1 9 LKSGLQRLNDFPKPFWLALFVEGTRFTKAKLLAAQEYAAS AGLPVPRNVL 

Q9SDN3 LKSGVQRLKDFPQPFWLALFVEGTRFTQAKLLAAQEYAAATGLPVPRNVL 

Q41745 LKWGLQRLKDFPRPFWLALFVEGTRFTPAKLLAAQEYAASQGLPAPRNVL 

Q9SYC8 LKAGFKRLEDFPMTFWLALFVEGTRFTQEKLEAAQEYASIRSLPSPRNVL 

201 250 

SEQ ID NO: 27 VPRTKGFVS AVENLREFVP WYDMTVAI SKELPNPTMIR I FRGQPS WHV 

Q9XFW4 IPRTKGFVSAVSNMRSFVPAIYDMTVAIPKTSPPPTMLRLFKGQPSWHV 

Q40 119 I PRTKGFVS AVSNMR S FVPAI YDLTVA I PKTTEQ PTMLRLFRGKS S WHV 

Q9SDN3 I PRTKGFVT AVS QMR S F AP A I YDVTVA I PKS S P APTMLRL FEGR P S WHV 

Q41745 I PRTKGFVS AVS IMRDFVPA I YDTTVI VPKDS PQ PTMLR I LKGQS S V I HV 

Q9SYC8 IPRTKGFVSAVSEIRSFVPAIYDCTLTVHNNQPTPTLLRMFSGQSSEINL 
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251 300 
SEQ ID NO: 27 HVRRVPMSDL PEG ANA I SKWCHDAFHIKDDRLEQHEKENTFGEDL YI PIE 
Q9XFW4 H I KC H SMKDL P E P EDE I AQWC RDQ FVAKD AL LDKH I AADT F PGQK EQN I G 

Q4 0 1 1 9 HLKRHLMKDLPKTDDGVAQWCKDQF ISKDALLDKHVAEDTFSGLEVQDIG 

Q9SDN3 HIKRHVMRDLPETDEAVAQWCKDIFVAKDALLDKHTVEQTFGDQQLKVTG 
Q41745 RMKRHAMSEMPKSDEDVSKWCKDIFVAKDALLDKHLATGTFD . EEIRPIG 

Q9SYC8 QMRRHKMS ELPETDDG I AQWCQDLF I TKDAQLEKYFTKDVFSDLEVHQ IN 

301 350 

SEQ ID NO: 27 RPLKPLIIVISWAITLLAAAWWFLRR . . VL.STWKGIAWVAGVL.VWMLCV 

Q9XFW4 RPIKSLAVWSWACLLTLGAMKFLHWSNLFSSWKGIALSAFGLGIITLCM 

Q40119 RPMKSLVVWSVmCLLCLGLVKFLQWSALLSSWKGMMITTFVLGIVTVLM 

Q9SDN3 RPLKSLLWTAWACLLILGALKFLYWSSLLSSWKGIAFSALGLGWTVLM 

Q4 17 4 5 R P VK S LL VTL FWS C L L L FG A I E F FKWTQLL S TWRG VAF T AAGMAL VTGVM 

Q9SYC8 RP IKPL IWI I WLGFLVFGGFKLLQWLS I VASWKI I LLFVFFLVI AT I TM 



351 391 

SEQ ID NO: 27 Q I L VMS SQ S ERS SDP AAKKANQKQAAS VAHLGKTD 

Q9XFW4 QILIRSSQSERSTPAKVAPAKPKDNHQSGPSSQTEVEEKQK 

Q40119 HILIRSSQSEHSTPAKTRARQTAENPK 

Q9SDN3 QILIRFSQSERSTPAPVAPTNNKNKGESSGKPEKQQ 

Q4 1 7 4 5 HVFIMFSQAERSSSARAARNRVKKE 

Q9SYC8 QILIQSSESQRSTPAKRPLQEQLISA 
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1 50 

SEQ ID NO: 8 MESTADVGMSDDDPILLNGLETPLLAEFPLGERPTIGPEAPVNPFHEPDG 

P42322 

Q9NKW7 

Q9XFJ4 MGQREDIRTLSNEYEVTD I PRRGGLS WRRGTRRRTLHSGQHHE 

035259 

Q9FF57 

51 100 

SEQ ID NO: 8 GWKTNNEWNYFQMMKS ILL I PLLLVRL VSMI T I VAFGYVW IRICL IGVTD 

P42322 

Q9NKW7 

Q9XFJ4 WAIKTLR . RFGPPPAPEKKSLNKSRVPQAALISETLLTNELLVMIKIVE 

03 52 59 METIMDDEVTKRTSAEELESWNLLSRTNYN . 

Q9FF57 MIEQLGLI I IMGLIHYQSERVKPREWLKLSSSENSR 

101 150 

SEQ ID NO: 8 PLFKPFNPCRRFMLWGIRLVARAVMFTMGYYYI PIKGKPAHRSEAPI I VS 

P42322 

Q9NKW7 

Q9XFJ4 DVS PHPNVI HLVDVC EDPSGVHL I LELC SGGELFDR I AGQAR YNEEGAAA 

03 52 59 . . . FQ Y I S LRLT I LWGLGVL I R YC FLL PLR I AL AF TG I GL LWG T TMVG Y 

Q9FF57 LG . NTKTNHRRSETGDVS YEQRDLLDI S PTLTEAAGAI VDFHCFKTCRCF 



SEQ ID NO: 

P42322 

Q9NKW7. 

Q9XFJ4 

035259 

Q9FF57 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



151 200 
8 NH IGFLDP I FVFYRHL PA I VS AKENVEM P I IGLFLQALQ I I PVDRTDAQS 

WRQ I AKGLEALHGAS I VHRDLKPENCLFLNKDENSPLK IMDFGLS S I ED 

LPNGRFKEFLSKHVHLMCYR 

TLAFGWIIFLSLFIPVNALLK 

201 250 
8 RHHAAGNVRRRAVDNMWSHVMLFPQGTTTNGRAI IAFKTGAFSPGLPVQP 

FANPWGLFGSIDYVSPEALSREKITTKSDIWSLGVILYILLSGYPPFIA 
GQDRLRKK I ER 
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SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



26/37 

251 300 
8 1WIRYPHKYWPSWCDQGGPLVVVLQLMTQFINHMEVEYLPVMKPTVREM 



PSNRQKQQMILNGQFSFDEKTWKNISSSAKQLISSLLKVDPNMRPTAQEI 

ICVR . ALTAI ITYHN 

VLVEMICSFFVASWTG 



301 350 
8 KYPHEFASRVRSEMAKALGIVCTEHSFLD. . . I KL AL AAEKL KQ P SGR S L 

MGTNTSSLRP 

MGN 

LEHPWVTGDLAKQEQMDAEIVSRLQSFNARRKFRAAAMASILSSSFSLRT 

RKNRPRN GG 

WKYHGPRPSIRP. . .KQ 



351 400 
8 VEFARMEKLFRLDFPTAKEYLEKFSAMDRTHSGF . . VTFEELCTALDLP . 
EEVEEMQKGTNFTQKEIKKLYKRFKKLDKDGNGT . . ISKDEFLMIPELA . 
ENSLPMELCSNFDPDEIKRLGKRFRKLDLDNSGS . . LSVDEFMTLPELQ . 
KKLKKLVGSYDLKPEELENLSHNFKKICKNGENSTLLEFEEVLKAMEMSS 
I C VANHT S R I DV 1 1 FAS DG YYAMVGQVHGGLMG V I QRAMVKAC PHVWF E . 
VYVANHTSMIDFIVLEQMTAFAVIMQKHPGWVGLLQSTILESVGCIWFN. 

401 450 
8 RS P ITKQVFNLFDKDGHGS INFREFLAGLAFVS SHTSFS STMEAAFKACD 
VNPLVKRVI S I FDENGDG SVNFKEF I AAL SVFNAQGDKQRKLEFAFKVYD 
QNPLVQRVIDIFDTDGNGEVDFKEFIEGVSQFSVKGDKLSKLRFAFKIYD 
LVPLAPRIFDLFDNNRDGTVDMREIIGGFSSLKYSQGD . DALRL C FQVYD 
RSEVKDRHLVAKRLTEHVQDKSKLPILIFPEGTCINNT . SVMMFKKGSFE 
RSEAKDRE I VAKKLRDHVQGADSNPLL I FPEGTC VNNN . YTVMFKKGAFE 



451 500 

8 VNGDGTLSRDEVERSLLDIFPELPPI TVFKLFDTLDINHDEKIS 

IDGDGYISNGELFTVLKMMVGNNLSD . VQLQQIVDKTILEADEDGDGKIS 
MDKDGYISNGELFQVLKMMVGNNLKD . TQLQQIVDKTI IHADADGDGKIS 
TDRSGC I SKEEVESMLRALPEDCL P INI TEPGKLDE I FDLMDANSDGKVT 

I G ATVY P VA I K YD PQ FGD AFWNS S K YG MVTYLLRMMTSWAI VCSV 

LDCTVCPIAIKYNKIFVDAFWNSRKQS F TMHL L QLMT SWA WC E V 
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501 550 

SEQ ID NO: 8 WEEFSSFLQRNPEYLAI I IYAHPTLLKPPTSTS 

P42322 FEEFAKTLSHQDLENKMTIRL 

Q9NKW7 FEEFCAWGNMDVHKKMWDV 

Q9XFJ4 FDEFKAAMQRDSSLQDVVLSSLRPN 

035259 WYI» P PMTREKDEDAVQF ANRVKS A I ARQEDW 

Q9FF57 WYL.EPQT I RPGETGI EFAERVRDMI SLRAGLKKVPWDG YLKYSRPS PKHS 



SEQ ID NO: 

P42322 

Q9NKW7 

Q9XFJ4 

035259 

Q9FF57 



551 



568 



ERKQQSFAESILARLEEK 
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Figure 19: Alignment of SEQ ID NO: 10 with Swiss Prot database 

1 50 

Q24214 

P28470 

SEQ ID NO: 10 MTSTENTAMFTEDTSTLNGSTEANHAEFPLGERPTIGPEPPVNPFHESST 

03 52 5 9 MET IMDDEVTKRTSAEEL 

Q9XFJ4 MGQREDIRTLSNEYEVTDIPRRGGLSVVRRGTRRRTLHSGQHHEWAIKT 

51 100 

Q24214 

P28470 

SEQ ID NO: 10 WSIPQVIKTILLVPLLVIRLLSMFALMMLGYICVKVAMIGCKDPLFKPFN 

035259 ESWNLLSRTNYNFQYISLRLTILWGLGVLIRYCFLLP 

Q9XFJ4 LRRFGPPPAPEKKSLNKSRVPQAALISETLLTNELLVMIKIVEDVSPHPN 

101 ( 150 

Q24214 

P28470 . , 

SEQ ID NO: 10 PLRRLLLVSVRLIARGVMVAMGYYYILVKGKPAHRSVAPIIVSNHIGFVD 

03 52 59 LRIALAFTGIGLLWG TTMVG. . . 

Q9XFJ4 VIHLYDVCEDPSGVHLILELCSGGELFDRIAGQARYNEEGAAAWRQIAK 

151 200 

Q24214 

P28470 . . . 

SEQ ID NO: 10 PIFVFYRHLPVIVSAKEIVEMPIIGMFLQALQIIPVDRINPASRHHAAGN 

03 52 5 9 YLPNGRFKEFLSKH. . . . 

Q9XFJ4 GLEALHGASIVHRDLKPENCLFLNKDENSPLKIMDFGLSSIEDFANPWG 

. 201 250 

Q24214 4 

P2.847 0 

SEQ ID NO: 10 IRRRAMDNEWPHVMLFPEGTTTNGKALISFKTGAFSPGLPVQPMVIKYPH 

035259 VHLMCYR 

Q9XFJ4 LFGSIDYVSPEALSREKITTKSDIWSLGVILYILLSGYPPFIAPSNRQKQ 

251 300 

Q24214 

P28470 

SEQ ID NO: 10 KYVNPCWCNQGGPLVILFQLMTQFVNYMEVEYLPVMTPNVHEIKNPHEFA 

03 5 2 5 9 ICVR ALTAI ITYHNRK 

Q9XFJ4 QMILNGQFSFDEKTWKNISSSAKQLISSLLKVDPNMRPTAQEILEHPWVT 
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301 350 

Q24214 MGNETSLPME 

P2 847 0 GNEASYHSE 

SEQ ID NO: 10 NRVRTEMAKALGWCTEHNF . . . LDIKLKMAAEKLKQPSGRSLVEFARME 

03 52 59 NRPR N GGICVANHT 

Q9XFJ4 GDLAKQEQMDAE I VSRLQS FNARRKFRAAAMAS I L S S S F SLRTKKLKKL V 

351 400 
Q2 42 14 MC SNFDAD E I RRLGKRFRKLDLD . . NSGALS VDEFMSL PELQ . QNPLVQR 

P2 847 0 MGTHFDHDE I KRLGRS FKKMDLD . . KSGSLS VDEFMSL PELQ . QNPLVGR 

SEQ ID NO: 10 KLFRLDYSKAQEYLEKFSAMDPS . . HSGYVTYDEFLKALHLP . PTQITEQ 
035259 SRIDVIIFASDGYYAMVGQVHGG. . LMGVIQRAMVKACPHVW . FERSEVK 

Q9XFJ4 GSYDLKPEELENLSHNFKKICKNGENSTLLEFEEVLKAMEMSSLVPLAPR 



Q24214 
P28470 
SEQ ID NO: 
035259 
Q9XFJ4 



10 



401 450 
V I D I FDADGNGEVDFKEF I QGVSQF S . VKGDKL SKLRF AFR I YDMDNDG Y 
VIDIFDTDGNGEVDFREFIVGTSQFS . VKGDEEQKLRFAFRIYDMDNDGF 
VFNLFDKNGHGSINFREFVAGLAFLS . THTSFQTTMKAAFKACDVDGDGT 
DRHLVAKRLTEHVQDKSKLPILIFPEGTCINNTSVMMFKKGSFEIGATVY 
I FDLFDNNRDGTVDMREI IGGFSSLK . . YSQGDDALRLCFQVYDTDRSGC 



Q24214 
P28470 
SEQ ID NO: 
035259 
Q9XFJ4 



Q24214 
P28470 
SEQ ID NO: 
035259 
Q9XFJ4 



451 500 
ISNGELFQVLKMMVGNNLKD . TQLQQIVDKTIGFADKDEDGKISFDEFCS 
ISNGELFQVLKMMVGNNLKD . WQLQQLVDKSILVLDKDGDGRISFEEFRD 

10 LTRNEVESSLMAVFP EL PPATVLKL FDTLDLNRDGS INWEEF S S 

P VA I K YD PQ FGDAFWN SSKYGMVTYLLRMMTSWAIVCS 

ISKEEVESMLRALPEDCLPINITEPGKLDEIFDLMDANSDGKVTFDEFKA 

501 532 

WGNTDIHKKMWDV. 

WRTMEIHKKLWFVDHGQED 

1 0 FLQRNPEYLAI ILAAHPTLLQAPKSEESETNI 
VWYLPPMTREKDEDAVQFANRVKSAIARQEDW 
AMQRDSSLQDWLSSLRPN 
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Figure 20: Alignment of SEQ ID NO: 12 with Swiss Prot database 



1 50 

Q9XFW4 . MAMAAAVIVPLGILFFISGLWNLLQAVCYVLVRPMSKNTYRKINRWA 

Q9SDN3 

Q40119 MAI PAAAF I VP I SLLFFMSGLWNF I QAVFYVLVRP I SKDTYRR I NTLVA 

Q41745 MAIPLVLVVLPLGLLFLLSGLIVNAIQAVLFVTIRPFSKSFYRRINRFLA 

Q9SYC8 MKIPAALVFIPVGVLFLISGLIVNIIQLVFFIIVRPFSRSLYRRINKNVA 

SEQ ID NO: 12 MIMM 

51 100 

Q9XFW4 ETLWLELWIVDWWAGVKIQVFADDETFNRMGKEHALWCNHRSDIDWLV 

Q9SDN3 MGKEHAL V I SNHR SD I DWL V 

Q4 0 1 1 9 ELLWLELVWVIDWWAGVKVQLYTDTESFRLMGKEHALLICNHRSDIDWLI 

Q4 1 7 4 5 ELLWLQL VWWDWWAGVKVQLHADEET YRSMGKEHAL 1 1 SNHRSD I DWL I 

Q9SYC8 ELLWLQLIV^FDWWACIKINLYVDAETLELIGKEHALVLSNHRSDIDWLI 

SEQ ID NO: 12 EVLWSELIWLLDWWANVKVKVYTPKESWEHLGKEHALLICNHRSDIDWLV 

101 150 

Q9XFW4 GWILAQRSGCLGSALAVMKKSSKFLPVIGWSMWFSEYLFLERNWAKDEST 

Q9SDN3 GWVLAQRSGCLGSSLAVMKKSSKFLPVIGWSMWFSEYLFLERSWAKDEGT 

Q4 0 1 1 9 GWVLAQRCGCLSSS IAVMKKSSKFLPVIGWSMWFSEYLFLERNWAKDENT 

Q41745 GWILAQRSGCLGSTLAVMKKSSKFLPVIGWSMWFAEYLFLERSWAKDEKT 

Q9SYC8 GWVMAQRVGCLGSSLAIMKKEAKYLPIIGWSMWFSDYIFLERSWAKDENT 

SEQ ID NO: 12 GW 1 1 AQRLGC LGGTRAVMKK S TKF L PV I GWSMWF S E YVF L S RDWAKDEKV 

151 200 

Q9XFW4 LQSGLQRLNDFPRPFWLALFVEGTRFTEAKLKAAQEYAASSELPVPRNVL 

Q9 SDN3 LKSGVQRLKDF PQ2FWLALFVEGTRFTQAKLLAAQEYAAATGL PVPRNVL 

Q4 0 1 1 9 LKSGLQRLNDFPKPFWLALFVEGTRFTKAKLLAAQEYAASAGLPVPRNVL 

Q4 1 7 4 5 LKWGLQRLKDFPRPFWLALFVEGTRFTPAKLLAAQEYAASQGLPAPRNVL 

Q9SYC8 LKAGFKRLEDF PMTFWLALFVEGTRFTQEKLEAAQEYAS IRSL PS PRNVL 

SEQ ID NO: 12 LKNGYSSLKGFPRTLWVALFVEGTRFTKAKLEVAQKFAADTGLRVPRYVL 

201 250 

Q9XFW4 IPRTKGFVSAVSNMRSFVPAIYDMTVAIPKTSPPPTMLRLFKGQPSWHV 

Q9SDN3 I PRTKG FVT AVSQMR S FA PA I YDVTVA I PK S S P A PTMLRL F EGR P S WHV 

Q4 0 1 1 9 I PRTKGFVSAVSNMRSFVPAI YDLTVAI PKTTEQ PTMLRL FRGKS SWHV 

Q41745 I PRTKG FVSAVS IMRDFVPA I YDTTVI VPKDS PQPTMLR I LKGQS S V I HV 

Q9SYC8 IPRTKGFVSAVSEIRSFVPAIYDCTLTVHNNQPTPTLLRMFSGQSSEINL 

SEQ ID NO: 12 VPRTKGFVSAVENLREFVPWYDMTVAISKELPNPTMIRIFRGQPSWHV 



10/55201 
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Q9XFW4 
Q9SDN3 
Q40119 
Q41745 
Q9SYC8 
SEQ ID NO: 



12 



251 300 
HIKCHSMKDLPEPEDEIAQWCRDQFVAKDALLDKHIAADTFPGQKEQNIG 
H I KRHVMRDL PETDEAVAQWCKD I FVAKDALLDKHTVEQTFGDQQLKVTG 
HLKRHLMKDLPKTDDGVAQWCKDQFISKDALLDKHVAEDTFSGLEVQDIG 
RMKRHAMSEMPKSDEDVSKWCKDIFVAKDALLDKHLATGTFD . EEIRPIG 
QMRRHKMSELPETDDGIAQWCQDLFITKDAQLEKYFTKDVFSDLEVHQIN 
YVRR VPMSDL P EGANA I S KWC HDAFH I KDDRL EQHEKENT FG EDLYIPIE 



301 350 

Q9XFW4 RPIKSLAVWSWACLLTLGAMKFLHWSNLFSSWKGIALSAFGLGIITLCM 

Q9SDN3 RPLKSLLWTAWACLLILGALKFLYWSSLLSSWKGIAFSALGLGWTVLM 

Q40119 R PMK S L WWSWMC L LC LGL VKFLQW S AL L S S WKGMM ITT F VLG I VT VLM 

Q4 1 7 4 5 RPVKSLLVTLFWSCLLLFGAIEFFKWTQLLSTWRGVAFTAAGMALVTGVM 

Q9SYC8 RPIKPLIWIIWLGFLVFGGFKLLQWLSIVASWKIILLFVFFLVIATITM 

SEQ ID- NO: 12 RPLKPLIIVISWAITLLAAAWWFLRR . . VLSTWKGIAWVAGVLVWMLCV 



351 391 

Q9XFW4 QILIRSSQSERSTPAKVAPAKPKDNHQSGPSSQTEVEEKQK 

Q9SDN3 QILIRFSQSERSTPAPVAPTNNKNKGESSGKPEKQQ 

Q40119 HILIRSSQSEHSTPAKTRARQTAENPK. . . 

Q 4 1 7 4 5 HVF IMF SQ AERS S S ARAARNRVKKE 

Q9SYC8 QILIQSSESQRSTPAKRPLQEQLISA 

SEQ ID NO: 12 QILVMSSQSERSSDPAAKKANQKQAASVAHLGKTD 
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Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 



^BLURED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 
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